in health and neurological disease. Not unexpectedly, the high sensitivity of the method has uncovered individual variations, the full appreciation of which will require considerable further investigation.
The high resolution of protein bands obtainable by electrophoresis of native spinal fluid on polyacrylamide gel (Cunningham, 1964) has been used to investigate changes in the lactate dehydrogenase system reported by Lowenthal, van in health and neurological disease. Not unexpectedly, the high sensitivity of the method has uncovered individual variations, the full appreciation of which will require considerable further investigation.
MATERIAL AND METHODS
Blood serum was used as soon after collection as possible, though substantially similar results were obtained after storage at -60°C. for up to four months. Specimens of spinal fluid used were absolutely clear and had a cell count of less than 3 cells/ml. Only one specimen of spinal fluid from a normal subject was available but those from patients without evidence of organic disease of the nervous system involving tissue destruction were accepted as 'normal', e.g., idiopathic epilepsy, neurosis, headaches. The spinal fluids were stored at -20°C. for not longer than one week before use and usually for less than 48 hours, since preliminary experiments using both the total assay technique and the visualization of the isoenzymes after electrophoresis showed that lactic dehydro- followed by careful layering of the tris-glycine buffer into the gel tube (6 mm. bore) until contact was made with buffer in the cathode compartment. Electrophoresis was continued at 4 mA per specimen until the markers showed adequate separation (usually about three hours).
Samples of spinal fluid containing 3, 6, 12, and 24 units of L.D.H. activity (see below) were run simultaneously and the isoenzymes visualized by direct staining with MTT according to the method of Latner and Skillen (1961) .
The reaction was stopped after 35 minutes at 37°C. The purple formazan dye showed maximal absorption at 489 m,u. Gels were placed in precision bore tubing and scanned on a Chromoscan densitometer (Joyce-Loebl) using an Ilford no. 58 filter. For serum analysis, electrophoresis tubes were completely filled with buffer followed by the addition of 0 03 to 0-06 ml. serum at the small pore-buffer interface by means of a micrometer pipette; otherwise conditions were unchanged. TOTAL L.D.H. ACTIVITY This was determined by a modification of the spectrophotometric method of Wroblewski and La Due (1955) With normal sera, the same number of bands were seen but since the enzyme activity/protein content of the spinal fluid is about thrice that of serum the spinal fluid patterns were much easier to obtain.
At levels up to 24 units, normal spinal fluid showed three bands which were designated L.D.H.1.3 on the basis of their relative mobilities as compared with the serum isoenzymes. Because of the difficulties posed by the presence of both strong and weak bands in the same gel, and also the problem raised by the apparent inter-relationship of the serum isoenzymes in the y-globulin region of the gel, (Table II) . with the non-organic group (P = 0.01 -0-005 and <OC01 respectively). During the fractionation of many samples of spinal fluid, two features were observed which merit further consideration. A zone of intense staining invariably occurred on the anodic side of the free dye, i.e., faster than the dye, but on examination was found to be non-lactate dependent (Fig. 6) . It would appear to be due to non-enzymatic reduction of MMTsimilar to that reported by Barnett (1964) who observed this phenomenon in the serum albumin fraction using cellulose acetate electrophoresis. In addition, on conclusion of electrophoresis, but before the addition of the enzyme substrate, 20% of spinal fluid specimens showed the presence of a secondary blue band in the region between albumin and free dye.
DISCUSSION
Studies of spinal fluid L.D.H. so far reported have given inconsistent results with little apparent relevance as an aid in diagnosis (Green, Oldewurtel, O'Doherty, and Forster, 1958; van der Helm, Zondag, and Klein, 1963; Fleisher, Wakim, and Goldstein (1957) , who found no change in multiple sclerosis, but is supported by Spolter and Thompson (1962) (1961) found no specific changes in enzyme pattern in the different neurological diseases they investigated.
